The Presymptomatic Diagnosis of Diabetes by J M Malins MD FRCP (The General Hospital, Birminghamn) There is good reason for believing that diabetes is becoming more common because: (1) More people are living to the age at which it is abundant. (2) Overnutrition and obesity are increasing in many countries; if not direct causes of diabetes these at least bring to the surface the diabetic tendency.
(3) Treatment keeps alive many patients who would formerly have died. Wilson (1963) has pointed out the difficulty of screening for diseases which take many years to develop and in which there is no clear boundary between the well and the diseased. Both the Bedford and the Birmingham surveys (Butterfield 1964 , Keen 1964 , Sharp 1964 , College of General Practitioners 1962 were undertaken as epidemiological studies in which it was hoped to clear up some uncertainties, particularly those concerning the significance of minor abnormalities of glucose tolerance. In the Birmingham survey the population for screening comprised the practice lists of ten general practitioners. Working through general practice has obvious advantages when it comes to the pursuit of those who are reluctant to be tested and again when a follow-up examination is required. Self-testing of the urine was chosen as the screening method because it is comparatively simple and because we were interested in the causes of glycosuria other than diabetes. The urine was tested with a glucose.oxidase strip by 18,532 subjects one to two hours after the largest meal of the day. Including the known cases of diabetes 3-3 % of those who tested reported glycosuria and were asked to undergo a standard glucose tolerance test. Ninety-four per cent did so and the result of the tests is shown in Table 1 ; 127 were found to have abnormal carbohydrate tolerance, using conventional criteria for interpretation of the test, but only 55 had 'florid' diabetes with a fasting blood sugar exceeding 130 mg/100 ml; a rather greater number, 154, had glycosuria from causes which are considered to be nondiabeticthe lag storage curve and renal glycosuria; 108 whose test was normal with no glycosuria had presumably either misread their original urine test or had intermittent glycosuria. When glucose tolerance tests were performed on a random sample of those in the survey population who had not found glycosuria on selftesting the results were surprising, for only 191 of the 345 tests were completely normal. Under the age of 50 only 11 (2-9 %) were diabetic, but over the age of 50 a diabetic abnormality was seen in 24 %, mainly men between 50 and 70 and women over the age of 70. However, only one example of 'florid' diabetes was discovered in this random sample.
If the results of these random tests are added to those of the original survey it is possible to make an estimate of the prevalence of abnormal glucose tolerance in the general population ( Table 2 ). The number with 'florid' clinical diabetes as yet undiagnosed is little less than that with known disease. For every 'florid' case there are 10 with a symptomless abnormality of the glucose tolerance test. The effect of age is striking. A follow up of the subjects in the Birmingham survey after five years suggests that the lesser abnormalities of the glucose tolerance test are significant, for 20% of these tests when repeated showed 'florid' diabetes. In the group which had originally produced normal tests there was no instance of 'florid' diabetes, which appeared in those who were originally negative on self-testing at a rate of only 0-15%. In general the more abnormal the original glucose tolerance test the greater the chance of deterioration.
The results of the Birmingham survey indicate that screening by an enzyme test of the urine is a wasteful procedure which reveals many cases of nondiabetic glycosuria and of asymptomatic diabetes in the process of discovering a comparatively small number of patients with clinically significant disease. The test is very sensitive for this 'florid' diabetes but insensitive for the minor abnormalities of glucose tolerance. If Clinitest is used instead of the enzyme test, specificity, the ability to identify the negative case, is greatly increased and there is little loss of sensitivity for 'florid' diabetes, but half the milder abnormalities of carbohydrate tolerance escape detection. Screening by estimations of blood sugar, samples of which may be easier to obtain than urine under certain conditions, produces a relatively high specificity but a low sensitivity for these milder disorders.
Since the labour of discovering abnormal carbohydrate tolerance in a whole population is great it is natural that we should try to narrow the field by concentrating on selected groups in which diabetes is known to becommon. The most obvious of these is very simply distinguished by age. It has been shown in surveys that all degrees of diabetic abnormality become more common in both sexes over the age of 50, and the same is true of diabetic clinic populations as shown in Fig 1. It is evident that much wasteful work can be avoided by limiting detection drives to the elderly population.
To increase the chance of positive results still further we may confine our efforts to a much smaller group of those who can be identified by a simple enquiry into the following points: (1) A family history of diabetes. (2) A history of having produced a child weighing 10 lb (4-5 kg) or more.
(3) A history of having produced six or more children.
Family history: The importance of heredity in diabetes is generally accepted but the mode of inheritance is uncertain and cannot be established by the methods available at present. The diagnostic significance of a positive family history is greater in the young than the old as shown in 1965) . The chance of a woman who has given birth to a large baby developing diabetes is uncertain, but in a prospective study of a group of women thirteen years after they had produced a baby weighing more than 10-5 lb (4-8 kg) onethird already showed abnormal glucose tolerance, though the mean age at the time of testing was under 40 .
Parity: Pyke (1956) showed that the chances of women developing diabetes were related to the number of children they had born. The incidence of diabetes increases with each increase in parity.
It is about twice as common in women who have had three children and six times as common in those who have had six or more as in nulliparTe (FitzGerald, Malins, O'Sullivan & Wall 1961) . The idea that there is something abnormal about those who are destined at some future time to become diabetic can be traced to the recognition of the hereditary bias by Naunyn in the last century. The tendency to produce big babies years before the recognition of diabetes suggested that some abnormal metabolic process was already in being while glucose tolerance was still apparently normal (Jackson 1952) . Other pointers to potential diabetes were gradually added. Some, such as repeated miscarriage and congenital anomalies in the infant, are still disputed; others, such as renal glycosuria, lack proper evidence; and a few, for instance carotinodermia, seem to be mere clinical impressions in the nineteenth century manner.
The introduction of the cortisone-loaded glucose tolerance test by Fajans & Conn (1954) seemed to open a new vein in the detection of diabetes at the presymptomatic stage. They found that this test was rarely abnormal in subjects with normal standard glucose tolerance who had no I _or .10. 0--oz -.", 01-6-:00 ::5-0 I I I family history of diabetes but was abnormal (by an arbitrary standard) in about one-third of those with normal tolerance who had a first-degree relative with diabetes. The results of this test in other hands have been erratic and of questionable significance (West 1960 , Jackson 1961 ). Fajans & Conn emphasized from the start that this test was no more than a method of selecting subjects for further study. All the same it is daunting to hear the test described after ten years as 'still in the investigative stage and not ready for general application' (Fajans 1965) . A very interesting observation is that in a proportion of potential diabetics the fasting serum insulin-like activity is significantly above the mean and there is a sluggish rise after the administration of glucose (Steinke et al. 1963 , Pfeiffer et al. 1961 ). These results suggest some interference with the action of insulin and Vallance-Owen (1964) believes that those who are constituted as 'essential' diabetics inherit a synalbumin antagonist to insulin which may or may not lead to carbohydrate intolerance but can be used as a biochemical marker. It is certainly tempting to assume that from an early age, perhaps from birth, those who are destined to become diabetic are obliged to put out more insulin as a result of some loss of the normal action or release of the hormone either by antagonism, an immune mechanism or a failure of synthesis.
Are detection drives desirable? No doubt many physicians in charge of diabetic clinics have felt that the problems of those who have symptoms provide a sufficient burden without encouraging those who are symptomless to have second thoughts. Moreover, present methods of detection and screening inevitably produce a group of borderline subjects whose future we cannot at present foretell with any confidence. It may seem unfair to sow the seeds of doubt in their minds and disturb their healthy image of themselves. On the other hand a certain number of patients with clinical diabetes will be revealed and will benefit from treatment.
It is essential that all surveys and detection drives should take into account the management of those who are found to be abnormal. Only a physician, using that word in the widest sense, can expound, advise and reassure in a manner which is adapted to each individual subject.
Treatment of Subclinical Diabetes by J M Stowers MD FRCP (Royal Infirmary, Aberdeen)
Detection of diabetes in the community is useful if it leads to improved health in those in whom asymptomatic diabetes has been found. If nothing could be done about it, the exercise might well cause unwarranted apprehension and anxiety. It is well established, of course, that weight loss can greatly improve sugar tolerance in cases of mild diabetes, but not all asymptomatic diabetics are obese and some may remain diabetic after they have achieved a normal weight.
It is with this group of asymptomatic diabetics of approximately normal weight that I am mainly concerned in this report. The study is based on the thesis that the sulphonylurea drugs, which stimulate endogenous insulin production, may have a curative action at certain early stages of human diabetes, just as they have been shown to have in certain types of experimental diabetes in animals (Loubatieres et al. 1956 , Ashworth & Haist 1956 ). In keeping with this possibility is the fact that long-term therapy with the sulphonylureas in overt diabetics may allow good control of the blood sugar although there has been stepwise reduction in the dose of the sulphonylurea (Stowers & Bewsher 1962) . This tends to occur when the diabetes has been of relatively short duration and even when there has been no associated weight loss to account for the apparent improvement in the diabetes. Histological evidence in human diabetics published by Maclean & Ogilvie in 1959 has shown that hypoplasia of the pancreatic beta cells progresses with time, so that it is to be expected that a drug with betacytotrophic action would have more scope in the early
